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Honorable  F.dward  J.  King 
Governor  of  the  Commonwealth  of 
Massachusetts 
State  House 

Boston,  Massachusetts  02133 


Dear  Governor  King: 

I  am  forwarding  to.  you  a  copy  of  the  Curtis  Ponds  Dam  Phase  I  Inspection 
Report,  which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  presented  for  your  use  and  Is  based 
upon  a  visual  Inspection,  a  revLew  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  Is  Included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  In  Section  7  and  ask  that  you 
keep  me  informed  of  the  actions  taken  to  implement  them.  This  follow-up 
action  is  a  vitally  Important  part  of  this  program. 

A  copy  of  tills  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  the  cooperating  agency  for  the  Commonwealth 
of  Massachusetts.  In  addition,  a  copy  of  the  report  has  also  been  fur¬ 
nished  the  owner,  Massachusetts  Electric  Company,  939  Southbrldge 
Street,  Worcester,  Massachusetts  01610,  ATTN:  Mr.  Barry  Huston, 
District  Superintendent. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon  re¬ 
quest,  by  this  office  under  the  Freedom  of  Information  Act.  In  the  case 
of  this  report  the  release  date  will  be  thirty  days  from  the  date  of 
this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Quality  Engineering  for  your  cooperation  In  carrying  out 
this  program. 

Sincerely  yours. 


Inc  1 

As  stated 


Colonel,  Corps  of  Engineers 
Division  Engineer 
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PHASE  I  INSPECTION  REPORT 
BRIEF  ASSESSMENT 

Identification  No.:  MA 0 0 1 A 0 
Name  of  Dam:  Curtis  Ponds 
Town:  Worcester 

County  and  State:  Worcester  County,  Massachusetts 

Stream:  Middle  River  -  Tributary  of  the  Plackstone 

River 

Date  of  Inspection:  September  18,  1978 


Curtis  Ponds  Dam  is  a  420-foot  long,  14-foot 
high  earthfill  dam  built  in  1837.  The  dam  has 
vertical  upstream  and  downstream  walls,  portions  of 
which  are  made  of  concrete  and  portions  are  dry-stone 
masonry.  The  area  immediately  downstream  of  the  dam 
has  been  filled  in  nearly  to  the  crest.  The  spillway 
is  an  80-foot  long,  broad  crested  weir  with  a  stepped 
stone  cascade  at  the  southeast  abutment  of  the  dam  and 
has  a  crest  at  elevation  (El)  472.0.  There  is  an 
abandoned  steel  framework  across  the  crest  which 
formerly  supported  a  walkway  and  flashboards.  The 
downstream  discharge  channel  is  70  feet  wide  and  has 
vertical  concrete  sidewalls  9  to  13  feet  high.  At  150 
feet  downstream  of  the  spillway,  the  channel  inter¬ 
sects  a  second  channel  which  is  4.6  feet  wide  and  has 
vertical  concrete  sidewalls  about  6.5  feet  high. 

There  is  no  regulating  outlet  at  the  dam.  There  is  a 
partly  demolished  gate  house  and  about  12  abandoned 
and  rubble  filled  intake  openings  located  upstream  of 
the  dam  near  the  southeast  abutment. 

There  are  deficiencies  which  must  be  corrected 
to  assure  the  continued  performance  of  this  dam.  This 
conclusion  is  based  upon  the  visual  inspection  at  the 
site,  the  lack  of  engineering  data,  and  limited  opera¬ 
tional  and  maintenance  information.  Generally,  the 
dam  Is  in  fair  condition.  It  has  been  placed  in  the 
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"significant"  hazard  category  according  to  the  Corps 
of  Engineers  guidelines  for  the  classification  of 
hazard  potential. 


The  dam  is  considered  to  be  a  potential  hazard 
because  of  the  lack  of  a  regulating  outlet  as  well  as 
the  signs  of  distress  which  were  observed  at  the  site: 
erosion  of  a  large  area  on  the  crest  and  downstream  of 
the  dam,  the  steel  framework  across  the  crest  of  the 
spillway,  and  debris  on  the  crest  of  the  spillway  and 
in  the  downstream  channel. 

Hydraulic  analyses  indicate  that  the  spillway 
can  discharge  a  flow  of  2,575  cfs  (cubic  feet  per 
second)  when  the  pond  level  is  at  El  477.3,  which  is 
the  low  point  on  the  crest  of  the  dam.  The  spillway 
can  discharge  27  percent  of  the  outflow  test  flood 
(half  the  probable  maximum  flood)  which  is  9,500  cfs 
with  a  pond  level  at  El  481.0.  The  above  test  flood 
pool  elevation  would  be  modified  by  a  high  tailwater 
and  general  flooding. 

It  is  recommended  that  the  Owner  employ  the  ser¬ 
vices  of  a  qualified  consultant  to  design  a  regulating 
outlet  for  the  dam.  In  addition,  the  Owner  should 
accomplish  the  following:  backfill  the  eroded  area 
downstream  of  the  dam,  remove  the  steel  framework 
across  the  crest  of  the  spillway,  and  clear  debris 
from  the  spillway  and  downstream  channel „  The  Owner 
should  also  implement  a  systematic  program  of 
inspection  and  maintenance. 

The  recommendation  and  remedial  measures 


outlined  above  and  in  Section  7  should  be  Implemented 
by  the  Owner  within  a  period  of  two  years  after 
receipt  of  this  Phase  I  Inspection  Report.  An 
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This  Phase  I  Inspection  Report  on  Curtis  Ponds 
Dam  has  been  reviewed  by  the  undersigned  Review  Board 
members.  In  our  opinion,  the  reported  findings,  con¬ 
clusions,  and  recommendations  are  consistent  with  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
and  with  good  engineering  judgment  and  practice,  and 
is  hereby  submitted  for  approval. 


CARNEY  M.  TERZIAN,  MEMBER 


Design  Branch  ' 


JOSEPH  A.  MCELROY,  CHAIRMAN 
Chief,  NED  Materials  Testing  Lab. 
Foundations  &  Materials  Branch 
Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained 
in  Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
for  a  Phase  I  Investigation-.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Inves¬ 
tigation  is  to  identify  expeditiously  those  dams  which 
may  pose  hazards  to  human  life  or  property.  The  assess¬ 
ment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  inves¬ 
tigations,  and  analyses  involving  topographic  mapping, 
subsurface  investigations,  testing,  and  detailed  compu¬ 
tational  evaluations  are  beyond  the  scope  of  a  Phase  I 
Investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized 
that  the  reported  condition  of  the  dam  is  based  on 
observations  of  field  conditions  at  the  time  of  inspec¬ 
tion  along  with  data  available  to  the  inspection  team. 

In  cases  where  the  reservoir  was  lowered  or  drained 
prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal 
load  on  the  structure  and  may  obscure  certain  conu.tions 
which  might  otherwise  be  detectable  if  inspected  under 
the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a 
dam  depends  on  numerous  and  constantly  changing  inter¬ 
nal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  Incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  tc  represent 
the  condition  of  the  dam  at  some  point  in  the  future. 
Only  through  continued  care  and  Inspection  can  there 
be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide 
detailed  hydrologic  and  hydraulic  analyses.  In  accor¬ 
dance  with  the  established  Guidelines,  the  Spillway  Test 
Flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereo: .  Because  of  the  magni¬ 
tude  and  rarity  of  such  a  storm  event,  a  finding  that 
a  spillway  will  not  pass  the  test  flood  should  not  be 
interpreted  as  necessarily  posing  a  highly  Inadequate 
condition.  The  test  flood  provides  a  measure  of  rela¬ 
tive  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and 
hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  conditons  and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 


CURTIS  PONDS 
SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority .  Public  Law  92-367,  August  8,  1972, 
authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers,  tc  initiate  a  national 
program  of  dam  inspection  throughout  the 
United  States.  The  New  England  Division  of 
the  Corps  of  Engineers  has  been  assigned  the 
responsibility  of  supervising  the  inspection 
the  dams  within  the  New  England  Pegicr.. 

Metcalf  &  Eddy,  Inc.  has  been  retained  by  the 
New  England  Division  to  inspect  and  report  on 
selected  dams  in  the  State  of  Massachusetts. 
Authorization  and  notice  to  proceed  was  issued 
to  Metcalf  &  Eddy,  Inc.  under  a  letter  of 
July  28,  1978,  from  Ralph  T.  Garver,  Colonel , 
Corps  of  Engineers.  Contract  No.  DACV.' 
33-78-C-U306  has  been  assigned  by  the  Corps 

of  Engineers  for  this  work. 

b .  Purpose 

(1)  Perform  technical  inspection  and  evalua¬ 
tion  of  non-Federal  dams  to  identify 
conditions  which  threaten  the  public 
safety  and  thus  permit  correction  in  a 
timely  manner  by  non-Federal  interests. 

(2)  Encourage  and  assist  the  States  to 
initiate  quickly  effective  dam  safety 
programs  for  non-Federal  dams. 

(3)  To  update,  verify  and  complete  the 
National  Inventory  of  Dams. 
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.2  Description  of  Project 

a.  Location.  The  dam  is  located  on  Middle 
River,  a  tributary  of  the  Blackstone  Fiver, 
in  the  City  of  Worcester,  Worcester  County, 
Massachusetts  (see  Location  Map). 

b.  Description  of  Dam  and  Appurtenances.  Curtis 
Ponds  Dam  is  an  earthfill  dam  with  vertical 
walls  or.  the  upstream  and  downstream  faces, 
portions  of  which  are  made  of  concrete  and 
portions  are  dry-stone  masonry  (see  Figure 
B-l).  The  dam  has  a  maximum  height  of  14 
feet  and  is  about  420  feet  long,  including  a 
stone  cascade  spillway  at  the  southeast  abut¬ 
ment.  The  crest  of  the  dam  is  about  22  feet 
wide,  but  is  obscured  by  filling  of  the  area 
downstream  of  the  dam  for  use  as  a  coal  yard. 
The  crest  varies  from  El  477.3  to  480.0.  The 
axis  of  the  embankment  forms  a  bend  at  about 
125  feet  northwest  of  the  spillway.  The  up¬ 
stream.  face  of  the  dam  is  a  vertical  concrete 
wall  from  the  spillway  for  a  distance  of  175 
f'5et  and  is  a  vertical  dry-stone  wall  for  ar. 
additional  165  feet  tc  the  northwest  abut¬ 
ment.  Most  cf  the  downstream  face  of  the  dam 
is  r.ot  visible  due  tc  subsequent  filling  of 
the  area.  One  section  which,  is  visible  is  a 
vertical,  dry-stone  masonry  wall. 

The  spillway  Is  ar.  8C-foot  long,  ungated  weir 
with  a  stone  cascade  on  the  downstream  face. 
The  crest  is  at  El  472.  C.  The  vertical,  con¬ 
crete  sidewalls  are  5.2  feet  (north  side)  tc 
7.4  feet  (south  side)  high.  A  steel  frame  is 
mounted  on  the  weir  and  formerly  supported  a 
walkway  and  flashboards.  The  downstream  face 
is  a  five-step  cascade  made  of  cut  stone 
blocks.  The  channel  below  the  spillway  is 
about  150  feet  long,  70  feet  wide,  and  has 
vertical,  concrete  sidewalls  about  9  to  13 
feet  high.  Four  concrete  piers  are  located 
in  the  floor  of  the  channel  and  formerly 
supported  a  railroad  trestle.  The  downstream 
end  of  the  channel  intersects  another  channel 
carrying  flow  from  Beaver  and  Tatnuck  Brooks. 
The  second  channel  is  46  feet  wide  with  ver¬ 
tical,  concrete  sidewalls  about  6.5  feet 
high.  This  channel  continues  southerly  and 
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under  a  bridge  for  Webster  Street,  then  on 
through  commercial  and  industrial  areas  of 
Worcester . 

A  partly  demolished  gate  house  is  located  up¬ 
stream  of  the  dam  near  the  southeast  abut¬ 
ment.  It  has  a  concrete  deck  and  four.datior. 
with  five  openings  which  formerly  served  as 
intakes  for  cooling  water  for  a  power  plant. 
Some  slide  gates  are  missing,  and  scr.e  intake 
openings  are  filled  with  concrete  and 
building  debris.  The  intakes  and  slide  gates 
are  inoperable.  Between  the  gate  house  and 
the  spillway  is  a  vertical  concrete  wall 
along  the  pond.  The  wall  has  a  gate  opening 
leading  to  remnants  of  a  flume  made  of  steel 
sheet  piling.  This  reportedly  served  tc 
return  warm  water  to  the  pond.  Upstream  cf 
the  gate  house,  a  vertical  concrete  wall 
continues  along  the  pond.  This  wall  contains 
five  more  abandoned  intake  openings,  some 
with  wooden  slide  gates  in  place,  but  no 
operating  mechanisms. 

c.  Size  Classification.  Curtis  Pends  Dam  is 
classified  in  the  ''small"  category  since  it 
has  a  maximum  height  of  1^  feet  and  a  maximum 
storage  capacity  of  512  acre-feet. 

d.  Hazard  Classification.  Directly  downstream 
of  the  dam  is  a  heavily  developed  commercial 
area  of  Worcester  known  as  Webster  Square. 
Also,  a  firehouse  is  located  about  200  feet 
downstream  of  the  dam  immediately  east  of  the 
Webster  Street  bridge.  Commercial  and  indus¬ 
trial  development  alsc  occurs  near  the  abut¬ 
ments  of  the  dam.  Two  towers  for  ; ower 
transmission  lines  are  located  at  the  site, 
one  on  the  northwest  abutment  cf  the  dam  and 
one  on  the  filled  area  downstream  of  the  dam. 
This  power  line  leads  to  a  nearby  downstream 
substation.  However,  in  the  event  of  failure 
of  the  dam,  few  lives  could  be  lost  although 
excessive  property  and  utility  damage  could 
occur.  Accordingly,  the  dam  has  been  placed 
in  the  "significant"  hazard  category. 

e.  Ownership .  The  dam  is  presently  owned  by 
Massachusetts  Electric  Company,  939  South- 
bridge  Street,  Worcester,  Massachusetts  01610. 
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the  property  and  inspect  the  dam. 

f.  Operator.  Since  there  are  no  operable 
facilities  at  this  dam,  there  are  no  known 
operators . 

g.  Purpose  of  Dam.  The  dam  was  originally  built 
to  provide  cooling  water  for  a  fossil  fuel 
power  plant.  The  plant  was  removed  about  1C 
years  ago,  and  the  pond  is  no  longer  being 
used.  The  site  is  fenced  off  to  prevent 
trespassing. 

h.  Design  and  Construction  History.  Curtis 
Ponds  Dam  was  built  in  1837.  The  dam  was 
originally  constructed  with  a  stone  wall  on 
the  upstream  face.  A  letter  from  the  Owner 
to  the  Worcester  County  Commissioners  in  1923 
states  that  the  abutments  of  the  spillway  are 
constructed  of  stone  on  each  side  with  wood 
sheeting  in  the  center,  then  filled  with 
earth.  Removable  flashboards  supported  by  a 
steel  walkway  over  the  spillway  were  in  use 
by  1923.  The  downstream  side  of  the  dam  was 
filled  and  used  for  a  coal  yard.  In  1923,  a 
flume  was  constructed  for  returning  water  to 
the  pond.  The  flume  cuts  through  the  south 
wing  wall  near  the  right  abutment  of  the  dam. 
Py  1938,  a  concrete  wall  on  the  upstream  face 
of  the  dam  had  been  constructed.  In  1955, 
the  dam  was  overtopped  and  damaged  by 
flooding.  Repairs  consisted  of  gravel  fill 
up  to  20  inches  thick  placed  on  the  crest  of 
the  dam  directly  behind  the  concrete  wall 

In  1973,  slight  spalling  was  observed  on  the 
concrete  wall  on  the  south  side  of  the  spill¬ 
way.  By  1976,  the  supports  of  the  steel 
walkway  had  become  eroded,  and  it  was  recom¬ 
mended  by  the  Owner's  maintenance  personnel 
to  remove  the  flashboards  and  abandon  the 
walkway . 

i.  Normal  Operating  Procedures.  There  are  no 
operable  structures  and  no  operating  pro¬ 
cedures  at  this  dam. 
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1 . 3  Pertinent  Data 


a.  Drainage  Area.  Curtis  Ponds  has  a  drainage 
area  of  approximately  21,327  acres  (33.3 
square  miles).  This  area  includes  the  drain¬ 
age  basins  of  Ramshorn  Brook,  Dark  Brook  ar.d 
Kettle  Brook  (see  Watershed  Plan,  Figure 
D-l).  About  15  dams  are  located  upstream  of 
Curtis  Ponds,  including  five  water  supply 
reservoirs.  In  1955,  a  flood  control  dan  and 
diversion  tunnel  were  constructed  about  2.5 
miles  upstream  on  Kettle  Brook.  The  tunnel 
has  an  overflow  intake  at  El  487  and  is 
designed  to  carry  a  maximum  flov;  of  6,000 
cfs.  This  facility  is  known  as  the  Worcester 
Diversion. 

The  drainage  area  is  about  50  percent  rural 
and  50  percent  urban.  Rural  areas  are 
sparsely  developed,  mostly  wooded,  ar.d  have 
moderate  slopes.  Urban  areas  are  thickly 
developed,  mostly  paved  or  grassed,  and  have 
flat  to  moderate  slopes. 

b.  Discharge .  Normal  discharge  is  over  ar. 

ungated,  broad  crested  spillway  which  is  8C 
feet  long  with  the  crest  at  El  472.0.  Water 
then  drops  about  8  feet  down  a  steep  store 
cascade  and  into  the  downstream  channel.  The 
channel  is  about  70  feet  wide  and  IRC  f-ot 
long,  with  vertical  side  walls  9  to  13  feet, 
high.  The  gradient  of  the  channel  is  0.004 
(0.4  percent).  Water  then  flows  into  a 
second  channel  which  flows  southeast  war-  :  • 

Tatnuck  and  Beaver  Brooks.  Below  this  inter¬ 
section,  the  flow  in  the  channel  is  called 
Middle  River.  The  second  channel  is  46  feet 
wide  and  about  6.5  feet  deep  with  vertical 
concrete  sidewalls.  At  135  feet  downstream, 
of  the  intersection,  there  is  an  arched  cul¬ 
vert  7-5  feet  high  and  46  feet  wide  with  an 
invert  at  El  463.0.  The  channel  continues 
downstream  through  industrial  areas  of 
Worcester. 

The  maximum  flood  recorded  at  the  site  was 
during  the  1955  hurricane,  when  the  pond 
level  was  at  about  El  480,  and  the  peak  flow 
at  Kettle  Brook  gage,  a  mile  upstream,  was 
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recorded  as  3j970  cfs.  Since  that  time,  the 
Worcester  Diversion  tunnel  was  constructed 
upstream  to  divert  up  to  6,000  cfs  from 
Kettle  Brook  to  the  Blackstone  River  south  cf 
Worcester.  Hydraulic  analyses  indicate  that 
the  spillway  can  discharge  a  flow  of  2,575 
cfs  when  the  pond  level  is  at  El  477.3  which 
is  the  low  point  on  the  crest  cf  the  dam.  An 
outflow  test  flood,  which  assumes  a  diversion 
of  6,000  cfs,  of  9j800  cfs  will  overtop  the 
dam  ty  a  maximum  of  3.7  feet. 

Elevation  (feet  above  Mean  Sea  Level  (MSL)). 

A  benchmark  at  El  472.0  was  established  at 
the  crest  of  the  spillway.  This  elevation 
was  taken  from  a  United  States  Geological 
Survey  (U.S.G.S.)  topographic  map. 

(1)  Top  dam:  477.3  to  480.0 

(2)  Test  flood  pool:  481.0 

(3)  Design  surcharge  (original  design): 
unknown 

(4)  Full  flood  control  pool:  Hot  Applicable 
(N/A) 

(5)  Recreation  pool:  472.0 

(6)  Spillway  crest  (ungated):  471.0 

(7)  Upstream  portal  invert  diversion  tunnel: 
487.0  Worcester  Diversion  Tunnel 

(8)  Streambed  at  centerline  of  dam:  463.5 
floor  of  channel  below  spillway 

(9)  Tailwater:  463.9  water  surface  in 
channel  below  spillway 

Reservoir 

(1)  Length  of  maximum  pool:  4,200  feet 

(2)  Length  of  recreation  pool:  4,200  feet 

(3)  Length  of  flood  control  pool:  N/A 
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(1)  Test  flood  surcharge  (net):  715  at  El  481 

(2)  Top  of  dam:  512 

(3)  Flood  control  pool:  N/A 

(A)  Recreation  pool:  220  (Approximate) 

(5)  Spillway  crest:  220 

f .  Reservoir  Surface  (acres) 

*(1)  Top  dam:  55 

*(2)  Maximum  pool:  55 

(3)  Flood-control  pool:  N/A 

(4)  Recreation  pool:  55 

(5)  Spillway  crest:  55 

g.  Dam 

(1)  Type:  earthfill  with  stone  walls 

(2)  Length:  420  feet 

(3)  Height:  maximum  14  feet 

(4)  Top  width:  22  feet 

(5)  Side  slopes:  vertical  upstream,  arid 
downstream 

(6)  Zoning:  Unknown 

(7)  Impervious  core:  timber  sheeting  near 
abutments  to  spillway 

(8)  Cutoff:  Unknown 

(9)  Grout  curtain:  Unknowm 

*Based  on  the  assumption  that  the  surface  area  will 
not  significantly  increase  with  changes  in  reservoir 
elevation  from  472.0  to  477.3. 
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(1)  Type:  broad  crest 

(2)  Length  of  weir:  80  feet 

(3)  Crest  elevation:  472.0 

(4)  Gates:  None 

(5)  Upstream  Channel:  None 

(6)  Downstream  Channel:  70  feet  wide  and 
150  feet  long  with  vertical  sidewalls  9 
to  13  feet  high;  leads  to  second  channe 
46  feet  wide  with  vertical  sidewalls  6. 
feet  high 

Regulating  Outlets.  There  is  no  regulating 
outlet  at  this  dam. 
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SECTION  2 


ENGINEERING  DATA 


2.1  General .  There  are  no  plans,  specifications,  or 
computations  available  from  the  Owner,  State,  cr 
Ccunty  offices  relative  to  the  design  and  construc¬ 
tion  of  this  dam.  The  only  data  available  for  this 
evaluation  were  visual  observations  made  during 
inspection,  review  of  previous  inspection  reports, 
and  conversations  with  local  residents,  and  State 
and  County  agencies. 

We  acknowledge  the  assistance  and  cooperation  of 
personnel  of  the  Massachusetts  Department  of  Public 
Works:  Messrs.  Willis  Regan  and  Raymond  P.ochford, 

and  of  the  Massachusetts  Department  of  Environ¬ 
mental  Quality  Engineering,  Division  of  Waterways: 
Messrs.  John  J.  Hannon  and  Joseph  Iagallc. 

Also,  we  acknowledge  the  cooperation  ar.d  assistance 
of  personnel  from  the  Worcester  County  Engineer's 
Office:  Messrs.  John  O'Toole  and  Joseph  Brazauskas. 

In  addition,  we  thank  Mr.  Barry  Huston  of  Massa¬ 
chusetts  Electric  Company,  who  granted  permission 
to  enter  the  property  and  inspect  the  dam. 

2.2  Construction  Records.  There  are  no  construction 
records  available. 

2.3  Operating  Records.  No  operating  records  are  avail- 
able,  and  there  is  no  daily  record  kept  of  the 
elevation  of  the  pool  or  rainfall  at  the  dam  site. 

2 .  Evaluation 

a.  Availability.  Due  to  the  age  of  this  dam, 
there  is  no  engineering  data  available. 

b.  Adequacy .  The  lack  of  in-depth  engineering 
data  did  not  allow  for  a  definitive  reviev:. 
Therefore  the  adequacy  of  this  dam  could  not 
be  assessed  from  the  standpoint  of  reviewing 
design  and  construction  data,  but  is  based 
primarily  on  visual  inspection,  past  perfor¬ 
mance  history  and  engineering  judgment. 
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c.  Validity.  The  limited  engineering  data  avail¬ 
able  is  valid. 
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SECTION  3 


VISUAL  INSPECTION 


3 . 1  Findings 

a.  General .  The  Phase  I  inspection  of  the  dan  at 
Curtis  Ponds  was  performed  on  September  18, 
1978.  A  copy  of  the  inspection  checklist  is 
included  in  Appendix  A.  Previous  inspections 
of  this  dam  have  been  conducted  by  others 
since  1925.  A  partial  listing  of  these  In¬ 
spections  is  in  Appendix  B.  An  inspection 
was  made  in  1973  by  personnel  from  the  Massa¬ 
chusetts  Department  of  Public  Works.  A  copy 
of  their  report  is  included  in  Appendix  F. 

b.  Dam.  Curtis  Ponds  Dam.  is  an  earthfill  dam 
with  vertical,  concrete  or  stone  walls  or.  the 
upstream  and  downstream  faces.  The-  dam  is 
generally  in  fair  condition.  No  seepage  from 
the  embankment  was  observed,  although  the 
area  immediately  downstream  of  the  dam  has 
teen  filled  in  nearly  to  the  crest,  which 
prohibits  inspection  of  the  downstream,  face. 

The  crest  of  the  dam  is  covered  with  miscel¬ 
laneous  fill  including  soil,  coal,  and  some 
grass.  Several  signs  of  distress  were  observed 
at  the  site.  There  is  a  large  eroded  depres¬ 
sion  which  extends  "rom  the  edge  of  the 
spillway  channel  along  the  downstream,  edge 

of  the  dam  for  a  distance  of  about  130  feet 
(see  Figure  B-l).  The  depression  is  up  tc 
90  feet  wide  and  6  feet  deep.  It  appears  to 
be  due  to  erosion  by  surface  runoff.  There 
is  a  moderate  growth  of  brush  at  the  bottom  of 
the  upstream  wall  of  the  dam,  from  the  tend  to 
the  northwest  abutment.  There  is  minor 
cracking  of  the  concrete  portion  of  the  wall, 
and  slight  staining  and  spalling  along  the 
water  line. 

c.  Appurtenant  Structures.  The  spillway  is  an 
ungated ,  BO-^oot  long,  broad  crested  weir  with 
a  stepped  stone  cascade  on  the  downstream  face. 
A  steel  frame  is  mounted  on  the  crest  cf  the 
spillway  and  formerly  supported  a  walkway  and 
flashboards.  The  framework  is  rusted  and 
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eroded  at  the  base  and  is  an  obstruction  to 
flow  over  the  spillway.  Wood  debris  is 
scattered  on  the  crest  and  down  the  cascade. 
There  is  miner  cracking  and  staining  of  the 
sidewalls . 

There  is  no  operable  outlet  at  this  dan.  The 
remnants  of  a  gate  house,  about  12  intake 
gates  and  a  flume  to  return  water  to  the  pond 
are  located  just  upstream  of  the  spillway. 

These  structures  have  net  beer,  used  for  about 
10  years.  Some  are  missing  slide  gates,  some 
are  filled  with  debris  from  building  demolition, 
and  all  are  missing  operating  mechanisms. 

d.  Reservoir  Area.  The  lower  half  of  the  area 
around  Curtis  Ponds  is  thickly  developed  with 
commercial  and  industrial  buildings.  The  area 
around  the  upstream  half  of  the  pond  is 
occupied  by  a  park  and  a  cemetary.  It  is 
unlikely  that  much  mere  development  could  occur 
in  the  future.  The  area  is  cleared  and  paved 
or  grassed  with  slopes  of  5  to  20  percent. 

e.  Downstream  Channel.  Discharge  from  the  spill¬ 
way  flows  into  a  70-foot  wide  channel  with  ver¬ 
tical  concrete  sidewalls.  This  channel  inter¬ 
sects  a  second  channel  at  150  feet  downstream, 
and  flow'  is  directed  southerly  beneath  Webster 
Street.  The  channel  below  the  spillway 
contains  four  concrete  piers  which  formerly 
supported  a  railroad  trestle.  The  channel 
bottom  contains  scattered  debris,  mostly 

at  the  toe  of  the  spillway.  Farther  down¬ 
stream,  soil  has  been  deposited  in  the  bottom, 
and  a  thick  growth  of  grass  covers  about  ;  a  1 
of  the  channel  bottom.  The  sidewalls  are 
crocked  in  places  and  slight  staining  and 
spalling  occurs  along  the  water  line.  The 
channel  downstream  of  the  spillway  is  in  good 
condition,  except  for  a  thick  growth  of  grass 
along  the  bottom  of  the  southwest  sidewall. 

3.2  Evaluation .  The  above  findings  indicate  that  the 
dam  is  in  fair  condition,  and  there  are  several 
deficiencies  which  require  attention.  It  is 
evident  that  the  dam  is  not  adequately  maintained. 
Recommended  measures  to  improve  these  conditions 
are  stated  in  Section  7.3. 
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SECTION  4 


OPERATING  PROCEDURES 


4.1  Procedures .  There  are  no  operating  procedures  at 
this  dan.  The  property  around  the  dar.  is  fenced 
off,  and  the  gate  is  kept  locked. 

4.2  Maintenance  of  Dan.  The  dan  is  not  adequately 
naintained.  There  is  a  large  depression  eroded 
downstream  of  the  crest,  and  brush  is  growing  at 
the  bottom  of  the  upstream  wall  on  the  northwest 
half  of  the  dam.  Debris  Is  scattered  on  the  crest 
and  downstream  face  of  the  spillway.  The  steel 
walkway  on  the  crest  of  the  spillway  is  deterior¬ 
ating  and  forms  an  obstruction  to  flow. 

The  most  recent  maintenance  reported  at  the  dam:  wa 
removal  of  flashboards  and  the  deck  for  the  walkwa 
over  the  spillway  in  about  1976.  The  last  major 
repair  was  filling  of  the  crest  of  the  dam  with  up 
to  20  inches  of  gravel  after  the  flooding  in  1955. 

4.3  Maintenance  of  Operating  Facilities.  There  is  no 
outlet  at  this  dam  to  draw  down  the  pond  in  ar: 
emergency.  The  abandoned  gate  house  and  intake 
structures  are  partly  demolished  and  inoperable. 

4 . 4  Description  of  Any  Warning  Systems  in  Effect. 

There  is  no  warning  system  in  effect  at  this  dam. 

4.5  Evaluation .  There  is  no  regular  program  of  main¬ 
tenance  or  warning  system  in  effect  at  Curtis  Pond 
Dam.  This  is  undesirable  considering  the  dar.  is  i 
the  "significant"  hazard  category.  A  program  of 
inspection  and  maintenance  and  a  surveillance 

sy.  trem  for  this  dam  should  be  implemented  as  recc r. 
mended  in  Section  7.3 


CURTIS  FONT;’  I 


13 


SECTION  5 

HYDRAULIC/HYDROLOGIC 


Evaluation  of  Features 

a.  Design  Data.  Curtis  Fends  Darr.  is  about  6,00C 
feet  downstream  of  Leesville  far.  As  part  of 
the  V.'crc ester  Diversion  studies  by  the 
Army  Corps  of  Engineers,  a  Probable  Maximum 
flood  (PMF)  rate  under  the  D'.P.F.  v:as  estab¬ 
lished  for  Leesville,  This  value  was  adjusted 
for  increased  drainage  area  and  used  for  Curtis 
Ponds  Pam.  The  PIPE  rate  was  determined  tc  be 
950  cfs  per  square  mile.  Applying  cne-half  the 
FEE  tc  the  33.3  square  miles  of  drainage  area 
results  in  a  calculated  peak  flood  flow  of 
15,822  cfs.  Since  the  diversion  tunnel  above 
Leesville  Dam  removes  6,000  cfs,  a  peak  flood 
flow  of  9,800  cfs  was  established  as  the  inflow 
test  flood.  By  adjusting  the  inflow  test  flood 
for  surcharge  storage,  the  maximum  discharge 
rate  was  es*  ablisi.ed  as  9,800  cfs  (288  cfs  pe 
square  mile),  with  a  water  surface  at  El  48l. 

Flow  over  the  crest  cf  the  dan  during  the  test 
flood  is  predicted  tc  be  ?,800  cfs.  Flow 
through  the  spillway  would  be  r ,700  cfs.  The 
raximun  depth  ever  the  ores'  of  the  dam  would 
be  3.7  feet  with  a  discharge  of  19.0  cfs  per 
foot  of  width.  Depth  at  critical  flow  would  be 
at  2.3  feet  with  a  velocity  of  8.5  feet  per 
second . 

Hydraulic  analyses  indicate  that  the  existing 
spillway  can  discharge  2,575  rfr  when  the  pond 
level  is  at  El  477.3,  which  is  the  low  pc;:.'  on 
the  crest  of  the  dam. 
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Visual  Observations.  Discharge  from  Curtis 
Ponds  is  over  an  ungated,  broad  crested  v;eir 
and  down  a  stepped  masonry  cascade.  The  spill¬ 
way  is  crossed  by  a  steel  structure  which 
formerly  supported  a  walkway  and  flashboards. 
This  structure  could  be  blocked  by  trash  which 
could  impede  flov/s.  A  more  detailed  record  of 
observation  is  included  in  Section  3  Visual 
Inspection. 

Overtopping  Potential.  Overtopping  of  the  dam. 
by  about  3. 7  feet  is  expected  under  the  out¬ 
flow  test  flood  of  9,50C  cfs.  In  the  event  of 
overtopping,  complete  failure  of  the  dam.  could 
occur,  although  backwater  from,  the  downstream 
channels  will  minimise  this  possibility. 

Failure  of  the  dam,  combined  with  spillway 
discharge  at  El  A77.3,  would  produce  a  peak 
flow  of  5,375  cfs.  The  tailwater  depth  would 
increase  from  5.0  feet  to  9.0  feet. 


CURTIS  PONDS  DAE 


SECTION  6 


STRUCTURAL  STABILITY 


Evaluation  of  Structural  Stability 

a.  Visual  Observations.  The  elevation  of  the 
structural  stability  of  Curtis  Ponds  Dan  is 
based  on  the  visual  inspection  conducted  or, 
September  18,  1978.  As  discussed  in  Section  3, 
Visual  Inspection,  the  dam  is  in  fair  condi¬ 
tion.  There  is  a  large  area  of  erosion 
immediately  downstream  of  the  dan,  and  brush 
is  growing  on  the  northwest  half  of  the  up¬ 
stream  wall.  The  concrete  on  the  upstream  wall 
and  sidewalls  of  the  spillway  is  cracked  ar.d 
spalled . 

Although  no  seepage  or  unusual  settlement  was 
observed  at  the  site,  the  dam  is  considered 
to  be  a  potential  hazard  because  of  the  lack 
of  a  regulating  outlet,  the  deficiencies  noted 
above  and  the  abandoned  steel  walkway  structure. 

t.  Design  and  Construction  Data.  The  dam  at  Curtis. 
Ponds  was  built  in  1837.  There  are  i.c  plans, 
specifications  or  computations  available  from 
the  Owner,  County  or  State  offices  on  the  design, 
construction  or  repair  of  this  dam.  A  letter 
from  the  Owner  to  the  Worcester  County 
Commissioners  dated  1923  states  that  "the  dam 
proper  is  made  of  stone"  and  "the  abutments  or 
wing  walls  are  stone  on  each  side  with  plank 
piling  in  the  center,  then  filled  with  dirt." 
Information  does  not  appear  to  exist  or.  the 
type,  shear  strength  and  permeability  of  the 
soil  and/or  rock  materials  of  the  embankment . 


Operating  Records.  There  is  no  evidence  that 
instrumentation  of  any  type  was  ever  Installed 
in  Curtis  Ponds  Dam.  The  performance  of  this 
dam  under  prior  loading  can  only  be  inf-'-rred 
by  physical  evidence  at  the  site. 

Post-Construction  Changes.  There  are  r.o  as-tuil' 
drawings  available  for  Curtis  Ponds  Pan.  Infor¬ 
mation  on  construction  changes  .Is,  derived  from 
previous  inspection  reports.  fometine  between 
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1923  and  1938,  the  concrete  wall  on  the  up¬ 
stream  face  of  the  dam  was  constructed.  It 
appears  in  the  field  that  the  original  dry-stone 
wall  was  removed  to  about  El  472,  and  the  con¬ 
crete  wall  was  added  on  top. 

The  dam  was  overtopped  by  about  4  feet  during 
the  hurricane  of  1955.  Soon  afterward,  erosion 
of  the  crest  was  repaired  by  placing  up  to 
20  inches  of  gravel  fill  along  the  upstream 
concrete  wall. 

Seismic  Stability.  The  dam  is  located  in 
Seismic  Zone  No.  2  and  in  accordance  with 
Phase  I  "Recommended  Guidelines"  does  not 
warrant  seismic  analyses. 


CURTIS  PONDS  DAM 


SECTION  7 


ASSESSMENT,  RECOMMENDATION,  AND 
REMEDIAL  MEASURES 


7 . 1  Dan  Assessment 


a.  Condition.  Curtis  Ponds  Dan  was  neither 
designed  nor  constructed  according  to  current 
state-of-the-art  procedures.  Rased  upon  the 
visual  inspection  of  the  site,  the  lack  cf 
engineering  data,  and  United  operational  or 
naintenar.ee  information,  there  are  deficiencies 
which  must  be  corrected  to  assure  the  continued 
perfornance  of  this  dan.  Generally,  the  dan 

is  considered  to  be  in  fair  condition.  There 
is  no  regulating  outlet  for  the  dan.  There  are 
also  several  conditions  which  require  repair  at 
the  site:  erosion  of  a  large  area  below  the 
downstream  wall  cf  the  dan,  an  abandoned  steel 
structure  across  the  crest  of  the  spillway  which 
collects  debris  and  obstructs  flow,  and  wood  and 
debris  scattered  ■ -u  the  crest  cl'  the  spillway 
and  in  the  downstream  channel. 

Hydraulic  analyses  indicate  that  the  spillway 
can  discharge  a  flow'  of  2,575  cfs  when  the  pend 
level  is  at  El  ^77.3,  which  is  the  low  point  or. 
the  crest  of  the  dan.  The  spillway  car.  dis¬ 
charge  27  percent  of  the  test  flood  cut  flew  cf 
9,500  cfs. 

b.  Adequacy.  The  lack  of  in-depth  engineering  data 
did  not  allow  fer  a  definitive  review.  There¬ 
fore  the  adequacy  of  this  dan  could  net  he 
assessed  fron  the  standpoint  cf  reviewing  design 
and  construction  data,  tut  is  based  primarily 

on  visual  inspection,  past  perfornance  history 
and  engineering  judgment. 

c.  Urgency .  The  reconnen.dat ion  and  remedial  meas¬ 
ures  outlined  below  should  be  implemented  by  the 
Owner  within  two  years  after  receipt  of  this 
Phase  I  Inspection  Report. 

d.  Need  for  Additional  Investigation.  Additional 
investigations  to  further  assess  the  adequacy 
of  the  dam  are  outlined  below  In  Section  7.2. 

CURTIS  PONDS  DAM 
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7.2  Recommendation.  In  viev:  of  the  concerns  over  the 
continued  performance  of  the  dam,  it  is  recommended 
that  the  Owner  employ  a  qualified  consultant  to 
design  a  regulating  outlet  for  the  dan:. 

The  recommendations  on  repairs  and  maintenance  pro¬ 
cedures  are  outlined  belov;  under  Section  7.3, 

Remedial  Measures. 

7 . 3  Remedial  Measures 

a.  Operating  and  Maintenance  Procedures.  The  dam 
and  appurtenant  structures  are  not  adequately 
maintained.  It  is  recommended  that  the  Owner 
accomplish  the  following: 

(1)  backfill  the  large  depression  eroded  along 
the  downstream  wall  of  the  dam, 

(2)  remove  the  steel  framework  across  the 
crest  of  the  spillway, 

(3)  clear  wood  and  trash  from  the  spillway 
and  downstream  channel, 

(A)  implement  a  systematic  program  of  main¬ 
tenance  inspections.  As  a  minimum,  the 
program  should  consist  of  a  monthly  inspec¬ 
tion  of  the  dam  and  appurtenances,  supple¬ 
mented  by  additional  inspections  during 
and  after  severe  storms.  All  repairs  and 
maintenance  should  be  undertaken  in  accc r- 
dance  with  all  applicable  State  regulations, 

(5)  institute  a  definite  plan  for  surveillance 
and  a  warning  system  during  periods  c  '  nr - 
usually  heavy  rains  and/or  runoff, 

(6)  conduct  technical  inspections  of  this  dam 
on  an  annual  basis. 

7. A  Alternatives .  An  alternative  to  implementing  the 
recommendations  and  remedial  measures  listed  «•.  bov* 
would  be  to  drain  the  pond  and  breach  or  remove 
the  dam. 
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APPENDIX  A 


PERIODIC 


INSPECTION  CHECKLIST 


CURTIS  PONDS  DAM 


PERIODIC  INSPECTION 


PARTY  ORGANIZATION 


'ROJECT  Cur itS  Pcnd5  Dam 


pci  Crecc _ 

Card  5~c ueeL 


_  date  5eg>1  !&,  tl'/fi 

T I  ME  /  00  ~5  CO  PM 

WEATHER  overcas 4  <C  F 

*  r 

W .  Z  .  EI..EV  .  4V2.a  ; . :  .  4M, 

*  based  on  assumed  benChmar C  £ /  4  7Z-C 
on  Cresi  cl  spdlu<ay 

6.  Henry  Lord. _ 


Lyle  ft  rangy  an _  8 . 

Da  ve  Cole _  9  • 

PranK  Sv/ck/eu _ 10. 


PROJECT  FEATURE 


damn 


INSPECTED  BY 

Ed  Creep/  Card  dujtef 


PERIODIC  INSPECTION  CHECK 


:  h  vedt  Curbs  Pends  Dam 

DATE  Sept.  IS,  IV/ 8 
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CON LITIINT 
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M.  r  r  e  n  t  Pool  Elevation 

4  72-1 

:  mum  impoundment  to  Date 
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Cur  face  Cracks 

quit  its  e reded  m  fill  dtu  nstreuni  c  f 

1  dam 

P avement  Ton Ji t i on 

lib  applicable 

Me ve  merit  or  Settlement  of  Crest 

Crest  irregular 

. — - - - 1 

lateral  Movement 

; 

nene  nstb/e. 

Vert  ioai  Alignment 

slphllij  irregular 

:•  ri cental  Alignment 
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PERIODIC  INSPECTION  CHECK 


project  6urhs  Pends  Dam _  date_  IE+H1&- - 

PROJECT  FEATURE  Spill  may _  NAME  Lyle  flrancuyan _ 

discipline  geotechnical _ _  name  fd  6  race _ 


AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  SPILLWAY  WEIR, 
APPROACH  AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 

HO  lor  a  /  .5  ireuni  bed'  2  ttrcoltil 
pit'rs  tn  bottom 

General  Condition 

F 
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Channel 
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none 

Any  Seepage  or  Efflorescence  none 

Drain  Holes  j  none 

c.  Discharge  Channel 

5-s+ep  cascade  bc/ao  o>pt  // ccay  - 
discharge  channel  to/ rerf Coal  Ccno<cft  u  a /0 

General  Condition 

fair 

Loose  Rock  Overhanging 

Unarm  a  1 

none 

Trees  Overhanging  Channel 

none 

Floor  of  Channel 

0>ea  tiered  debris  -  tfrass  cjoctt-inj 
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APPENDIX  B 

PLAN  OF  DAM  AND  PREVIOUS 
INSPECTION  REPORTS 


Page 

Figure  B-l,  Plan  of  Dam  B-l 

Figure  B-2,  Sections  of  Dam  B-2 

Previous  Inspections  (Partial  Listing)  B-3 

Inspection  Reports  by  Massachusetts  Department 
of  Public  Works,  dated  January  26,  1973  B-4 


CURTIS  PONDS  DAM 
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PREVIOUS  PASE 
IS  BLANK 


r  i 


INSPECTION  RF-PCRT  -  DAMS  /.I'D  RESERVOIRS 

.  r 


1.  Location!  Citv/Tov/n  cRc  e  J°*t  ^ 
Name  of  Dam  Cu*T'^ 


Dan  No. 


Inspected  by 


IT  L 


Date  of  Inspection  __ 

2.  Owner/ss  per:  Assessors  _________  Prev.  Inspection 

Reg.  of  Deeds  _ _  Pers.  Contact 

V\(s&s  ^e-e.  Co.  v\  u  ic  *rn_ 


»-  -  T; 


Name 

St. 

& 

No. 

C  ity/Town 

State 

Tel. 

Mo. 

Name 

St. 

& 

No. 

City/Town 

State 

Tel, 

No. 

Name 

St. 

C. 

No. 

City/Town 

State 

Tel. 

N  o  . 

3.  Caretaker  (if  any)  e.g.  superintendent,  plant  manager,  appointed 
by  absentee  owner,  appointed  by  multi  owners. 


Name  i 

City/Town j 

4.  No.  of  Pictures  taken 


St.  &  No.: 
State  » 

A/  0  AJ  c _ 


Tel. No,  i 


5.  Degree  of  Hazard:  (if  dam  should  fail  completely)* 

1.  Minor  _  2.  Moderate _ ^ _ 

3.  Severe  _  4.  Disastrous  _ 

*  This  rating  may  change  as  land  use  changes  (future  development) 

6.  Outlet  Control!  Automatic  _  Manual  _ )_ _ 

Operative  _  yes;  _  No. 

Comments  J 


7.  Upstream  Face  of  Dam:  Condition; 


1.  Good  _ _ 2.  Minor  Repairs 

3,  Major  Repairs  ___  4,  Urgent  Repairs 


I 


DAK  MO. 


3-  m-  3 <6  -  c S' 


0.  Downstream-  Face  of  Dams 
Conditiorn  1.  Good  _ ^ 


3.  Major  Repairs 


2.  Minor  Repaiis  _ 
4.  Urgent  Repairs 


Conroe  nt  s  s' 


9*  Emergency  Spillways 
Conditions  1.  Good 


3.  Major  Repairs 


2,  Minor  Repairs  _ 

4.  Urgent  He  pairs  _ 


Comments  s 


10.  Water  Level  at  time  of  inspections  ft .  above  below 


top  of  dam 
other _ 


principal  spillway_ 


11.  Summary  of  Deficiencies  Noted* 

Growth  (Trees  and  Brush)  on  Embankment  _ _ 

Animal  Burrows  and  li a  shouts  ^or< £  _ _ _ 

Damage  to  slopes  or  top  of  dam  _ h'ois  _ 

Cracked  or  Damaged  Masonry  Spoq_>> 


Evidence  of  Seepage 


tlosse" 


Evidence  of  Piping 
Erosion  _ 


(Vokj6 


Leaks 


No  tJ  6 


Trash  and/or  debis  impeding  flow  _ ^  ° 

Clogged  or  blocked  spillway  _ ^ £ 

Other _ _ _ 


B-5 


-3- 


DAH  ISO. 


3-  m-3  <*$■- 


12.  Remarks  &  Recommendations!  (Fully  Explain) 

~Th  C  "X)  fNWC)  Kft-HT  \M  <3  00  O  C.0  UD'TIOSJ 

Tvictie  sc»c  Spalhug  of  A  SeoTiosj  of  "T«-ie 

Ccoc r.£t£  G  vJali_  ou  "Vae.  (5.\&ht  £ic>e  op  Tt-'.S 

Isak.  “^rte:  Okva.  'Sseetsi  useo  TvAs"  V^Ass  £LEc. 

co.  i\s  r*  '■dATE'ft.  'Scoa.o.er  Pott.  cooLujg  Purposes.  The- 
VS  tAotftUG  "V>A»S  OPC.G.ATVOO  Ailt>  t-fo  A3  0(?.E 
Wll-L  "FUiS  £eftvfer  ■'soft  \>o  t>OST  R^AU  ^uP-PoSe 


13,  Ove^Jll  Conditions 

1.  Safe  __ 

2.  Minor  repairs  needed  _ _ _ 

3.  Conditionally  safe  -  major  repairs  needed  _ 

4.  Unsafe  _ _ _  _ 

5.  Reservoir  impoundment  no  longer  exists  (explain) 
Recommend  removal  from  inspection  list 
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DESCRIPTION  CF  DAM 
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Submitted  by  ^  ^  -r 

/ -  at-7j 

r\  _  x.  - 


1,  Location:  Topo  Sheet  No. 


Dan  No.  _ 

City/Town 


DISTRICT  _ _ 

3. ,  v-  3 wt  -  or 


V'Jo'L  c.  40  rc*('i 


Nai.ie  of  Dan  _ 

2.1  b 


C.  (✓  /*  T  f  i  »  C*  Li 


-O/Q  < 


Provide  &J"  x  11"  in  clear  copy  of  topo  map  with  location  of 
Dam  clearly  indicated. 

2.  Year  built:  _____  Year/s  of  subsequent  repairs  _ 

v/  ’ 

3.  Purpose  of  Dam:  Hater  Supply  _ _  Recreational  _ 


Irrigation 


Other 


'  c  w  s  ~  -2  1  rl  *— 


4.  Drainage  Area:  3  £ , 3  9^  sq.  mi. 


acres 


5.  Normal  Ponding  Area:  acres;  Ave.  depth  _ 

Impoundment:  _ .gals.; _ acn 

6.  No,  and  type  of  dwellings  located  adjacent  to  pond  or  xeservoi: 

_  summer  homes,  etc.  _ 


acre  ft. 


7.  Dimensions  of  Dam:  Length  _ 

Slopes:  Upstream  Face  S^‘ca~~r _ 

Downstream  Face  ^  £'<*~T~ 


Max.  Height  ' 


VVidth  across  top 


VaBwCS  So  -  cPo1- 


8.  Classification  of  Dam  by  Material: 
Earth  _ _  Cone.  Masonry  _ 


Timber 


Rock  fill 


Stone  Masonry 
Other 


9,  A.  Description  of  present  land  usage  downstream  of  dan,: 

%  rural;  _ /  _ %  urban, 

B.  Is  there  a  storage  area  or  flood  plain  downstream  cr  dam  whic, 
could  accomodate  the  impoundment  in  the  event  of  a  co^plctr 
dam  failure?  yes _ 1 _ ,  no  _ _ . 


R-7 


DAM  MO 


12.  How  to  locate*  r 

5-00 ~i  ok)  ^  '4  'rcc  o«F 

CoVvv^d  Vvlo>-<  N>iT«rtLS6C-rvoiO  cT  VAc^-vw^  \ 

C^r^'a^.x  tsc-g:  <=»Tv-ee*rS> 


» 
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APPENDIX  C 


PHOTOGRAPHS 


CURTIS  PONDS  DA 


NO.  1  VIEW  OF  ABANDONED  INTAKE  STRUCTURES 


NO.  2  VIEW  OF  SPILLWAY  AND  NORTH  ABUTMENT 


C-l 


i 


NO.  3  VIEW  OF  SPILLWAY 


NO.  4  VIEW  OF  DOWNSTREAM  CHANNEL 
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APPENDIX  D 


HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 

Figure  D-l,  Watershed  Plan 
Hydrologic  and  Hydraulic  Computations 
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